The insurance of mortality and, in some countries, morbidity (disability and disablement) risks associated with the existence or continuation of human condition.
Non Life Insurance
Insurance other than life insurance, normally against the loss or damage to property or the arising of liability to others. It is usual that non life insurance is of a shorter term in nature than life insurance events.
Insurance Penetration
The ratio of written premium compared to the gross domestic product of the same market. 
Introduction and Motivation
In many markets, industry and policymakers agree that there may be too many insurers. In others, the consensus is that there could be benefit from more competition. But this broad consensus is often supported by evidence that is more qualitative, anecdotal, or judgmental despite being unanimous. What is less clear, however, is how far will consolidation or liberalization go, how fast, and when it will end. Is there some indication of the more natural level of competition and market composition? In a consolidating market, how many companies will remain after the process ends? When liberalizing, how many companies might be the result and how many applications can the new supervisor expect to have to deal with?
"Too many insurers" can be undesirable for shareholders, policyholders and supervisors. Companies struggle to achieve economies of scale and long-term sustainable returns on equity. In pursuit of market scale, irrational price wars break out further eroding returns to shareholders and risking the financial security of firms. Policyholders ultimately pay through reduced product value and the limited ability for firms to invest in innovation so as to provide solutions to fully meet customer needs. In the extreme, companies could fail due to inadequate prices and claims are not paid. Expectations for growth in the overall market may justify continued market participation in the short run but it is also likely that merger and acquisition activity will achieve economies more quickly. Companies will be looking to gain market advantage through stepped change in scale. Regulation, in such situations, needs to ensure the pathway to change of control is clear, transparent, and available. A full range of intervention tools needs to be available to watchful supervisors. New market participants are more likely to enter through acquisition unless they have a distinct and unique business model or some other specific reason.
"Too few insurers" can support inefficient operations. Management and shareholder comfort with returns may provide limited incentive to invest to develop technical capacity with the consequence that risk management and product innovation lags behind more dynamic markets. Opportunities for new entrant 'green-field' startups can become attractive. In the event that strategic direction is also less than fully dynamic then, combined with an absence of technical capacity, prudential risk will increase particularly when new entrants put existing market participants under competitive pressure.
In some markets, the starting point is a monopoly insurer facing a liberalizing market. When markets are liberalized, supervisors, regulators, and existing company management and owners are interested in understanding what will be the reasonable expectation for the future. Will there be many new licenses to consider? Will the former monopoly company market share erode slowly or fall quickly?
This note takes a first step toward understanding the behavior of market share based measures by preparing a cross country data set and presenting some relatively preliminary and fundamental analysis of the data recognizing that such comparisons are not available in existing literature. Further analysis is proposed as part of the next steps. This paper has been prepared to act as a reference for other analysis and to prompt discussion on further developments.
The information on the data set can be used as part of the analysis of insurance markets by country authorities, policymakers, market participants and observers. Conclusions may contribute to risk analysis efforts, strategic planning, and to assist in prioritizing actions 2 .
The Data Set
The data set covers several measures regarding concentration and competition from two data sources supplemented with additional calculations 3 . The data set was originally collated to examine and benchmark Herfindahl Index trends and levels separately for life and non life insurance as categorized in the source data. It has been supplemented by market shares of the largest company, top three companies, and top five companies so as to examine how change impacts on the larger players separately
4 . An estimate of numbers of companies was made from the tabulated data 5 . As a measure of market development, insurance penetration (written premium to GDP) is included; and as measure of absolute market size, total premium in $US millions is a included.
It has to be accepted that definitions of premium by class (life and non-life) will differ from country to country. Premium and market size measures will also be influenced by the role of the public sector in risk provision, for example, through the size and nature of the national social security scheme, and the extent that public sector agencies provide insurance for motor and workplace injury. However, it is suggested that these measures can be used if they are interpreted as "broadly indicative" of trends and levels.
Overall, the data set covers various observations from 1991 to 2006 for a range of countries. Not all data points are available for all years for all countries and complete for all measures. Most observations reflect more recent years.
There are 385 life and 391 non life index values in the data set including several cases where a state monopoly exists. The average number of observations is around 3.3 readings per country for each of life and non life insurance data sets. The average value for the Herfindahl Index is notably higher for life insurance than non life insurance (refer Table 1 ). The fuller distribution of values in the data set is seen in Figure 1 . Taking a number of examples where there is a longer history available suggests that lower than average values are followed by an increasing trend and higher values gradually reduce. In other words, the indication from inspection is that there may be a natural level of competition in markets and that each market moves toward this natural level. In both cases, the progression is potentially slower than some market participants facing change may expect. Radical change is unusual. More gradual and organic change is the norm particularly with respect to consolidation cases. After an initial two year period following liberalization, progress is also more organic than dramatic (see Figure 2 for several individual country trend examples). In Chile, both indexes are lower than average and show a gradual increase over time.
In Argentina, progressive increases from very low levels are evident albeit that the non life sector has seen the index reduce more recently. In Brazil, the non life sector has remained persistently diverse whereas stepped change in the life sector is evident as it moves toward levels closer to data set averages.
In Mexico, the non life sector was showing levels higher than the data set average and progressively moved toward the data set average. For the life sector, a sharp increase to levels above average was quickly reversed and more recent stability is close to the data set average. In Poland, with the longest history in the data set, the move from a monopoly situation to the overall average is clear. For non life insurance, the sector liberalization over the period has also seen levels moving toward the data set average.
In Singapore, both trends consistent with the hypothesis are obvious. The life sector gradually sees the index fall and the non life sector sees an increase from very low levels. In Malaysia, both levels are below the data set averages. Increases have been more organic in the non life sector. In contrast, the life sector has seen drift in the measures with a step change in a single year.
In Thailand, the life sector has reverted to data set averages recently. The non life sector has seen flat Herfindahl values despite being at lower than average levels. In the Philippines, the life sector has reduced to levels now below the sector average and then remained stable. For the non life sector, after a period at particularly low levels, gradual increases are starting to be recorded.
In Indonesia, both sectors have been persistently below the data set average. The life sector reduction is, therefore, counter to the view that the direction of change would be toward the data set average but the non life sector has shown some tendency to increase. In Egypt, the life sector has fallen in line with the hypothesis that movement would be toward the data set average whereas the non life sector has seen increased concentration to levels somewhat counter to expectations.
Source: Staff Analysis
As a result, an initial proposition based on these individual cases and the wider data set would be that a market where the Herfindahl Index observation is above or below the more general level would be expected to gradually move toward this more natural level. The level for life and non life sectors for the index is different. Overall, the average for the data set suggests that a "natural level" is closer to the data set averages around 2,000 to 2,200 for life insurers and 1,200 to 1,500 for non life insurers.
Most markets are not at the "natural level" suggesting that M&A activity or liberalization is to be expected in many cases. Almost all markets are "in transition" so face challenges to be monitored, understood, and taken into account in setting policy and recognizing prudential challenges in a risk based setting (refer Figure 3) . This hypothesis of a natural level has been tested in field discussions where the views of market participants were sought on the validity of the starting hypothesis and the consequent implications for interpreting their own market competitive dynamic. It has been consistent with market participant views. Where consolidation is indicated and fierce competition coupled with the desire for growth from smaller players to achieve economies of scale is suggested or where gradual falls in market share and potential new entrants is suggested, market participants have concurred with the hypothesis suggested from the data set.
Does the Data Set Support the Hypothesis Further?
It would be possible to examine the change in the index value from year to year. The hypothesis would suggest that, above the 'natural' level, say , the value of n H k t t H H − would be less than 1 reflecting a progressive move to lower index levels over time and increased competition. Below the natural level the value of the ratio would tend to be greater than 1 as the index progressively increases as the market consolidates. This is diagrammatically represented in Figure 4 . The data has been examined for both one year and two year periods excluding monopoly cases (values of k in the above representation of one and two). Regression lines were fitted to minimize residuals and, in all cases, show the slope expected. Further statistics relating to the regression are shown in Table 2 . The observed values and fitted lines are shown in Figure 5 .
In all cases the slope of the fitted line is negative. The confidence intervals suggest that the slope is statistically significant in all cases. That is, a slope equal to zero and no evidence of a natural level tendency in the data set is not supported by the analysis.
The trend line crosses the axis (where is indicated in n H Figure 4 so the ratio value is equal to 1) at around 2,400 to 2,800 for life insurance and between 1,350 to 1,450 for non life insurers depending on the one or two year time frame tested.
At the same time, validation against industry participant experience seems useful. The hypothesis and the data reflect a wide data set and the conditions in each individual market may have local characteristics and explanations best known to local participants. This section investigates whether variation between countries may also be reflective of the stage of development of the market. In the early stages of development, it could be argued that either more or less participants would be expected or that competition is influenced by lower levels of financial literacy and a market that is smaller in size relative to the economy generally. More mature markets have a wider range of products and services and a greater tendency in the population to utilize insurance services, providing opportunities for more market participants, some specialists in particular product lines, and a more readily accessible pool of operational staff. Figure 6 presents the plot of insurance penetration, premium expressed as a percentage of gross domestic product, compared to Herfindahl Index values. Table 3 provides the results of the fitted regression lines that are also shown on the charts.
Overall, although the trend line is able to be generated, the explanatory power of the insurance penetration measure appears to be limited, and particularly so in the case of non life insurance market dynamics. Even when the trend line parameters are considered, it is important to remember that the actual values for insurance penetration are not large in their own right so will have only a limited range of variation on the prediction of the Herfindahl Index. As such, the pattern appears to be inconclusive suggesting that the level of development does not materially impact the observed level of market competition.
One conclusion that is more apparent is that there are no cases where insurance penetration is high and the Herfindahl Index value is high as well. This suggests that less liberalized markets are not consistent with increased utilization of insurance products. 
Does Market Size Make a Difference?
An a priori view that markets will consolidate and company numbers will reduce may be mitigated by the view that the market has the potential, instead, to grow in size. As the size of the market increases, then it can accommodate more market participants whilst still providing the access to economies of scale that they are seeking. In such an environment, organic growth albeit with lower than otherwise acceptable market share values, might be a more effective strategy than seeking growth through acquisition and merger.
That said, observing that higher index levels are not found in larger markets and that smaller markets tend to be more concentrated, it would seem more speculative to advance the view that market size is a result of the competitive settings. Figure 7 suggests that lower index values can be supported in larger markets measured in terms of absolute size. The regression lines fitted (refer Table 4 ) also support the relevance of absolute market size as a factor that contributes to interpreting observed concentration measure values and speculating on their future direction. 
What Does a More Formal Regression Analysis Suggest?
The above discussion suggests that the observed index value may be a function of five factors to a greater or lesser extent:
• the natural level for the index, all other things being equal;
• the subsector is being examined: Life or Non Life Insurance;
• the size of the market in absolute terms;
• the level of development of the market measured by the insurance penetration proxy; and • the actual status of competition or concentration in the market.
To consider this, a multiple linear regression approach has been tested. To cater for the observed differences between life and non life markets, the analysis has been completed for each segment separately. To measure the size of the market, the logarithm of the premium in millions of $US has been used (ln(P) in the formula). Market development is proxied by the insurance penetration measure (I in the formula). In addition, to consider the effect of the progressive move toward the natural level noted above, a term equal to the difference between the prior year index value and the sample mean is included. This final term reflects the expectation that the transition is somewhat organic. Finally, an error term is included in the usual statistical description.
The resulting model to be fitted is shown in Equation 1 although it was also fitted without the term for the adjustment toward the normal level ('d' in the equation) for comparative purposes. The first term provides the natural starting point, the next three terms provide the reference to the "market size and development", and the fifth term provides for the pace of consolidation/liberalization.
The results of this construction are promising. The suggested natural levels in line with the average values observed were separated from the market size and directional terms and produced very high explanatory results (refer Table 5 ). Even without the autoregressive character of the model then the explanation is useful but, with the characteristic included, over 97% of the variation in the data set is explained. Even without the explanation provided by the fact that markets are transitioning in the right direction, the balance of the model is still usefully explanatory and provides a guide to the ultimate level in a neutrally competitive situation for a given market. The suggested interpretation of a Herfindahl reading can, against this proposition, be made with a comparison against the "natural level" adjusted for "market size and development".
Market size appears material for both life and non life markets. Larger markets support lower levels of the index consistent with the view that the economies of scale are available without the same level or pressure for consolidation to achieve them. In larger markets, there is more opportunity for specialization at cost effective rates in both product offering and other business elements such as distribution or geographic specialization. As a result, more participants are able to occupy the market compared to smaller markets where the economies of scale can only be achieved by participating more generally in the whole market.
Market development measured through penetration appears most relevant for life markets and less so for non life markets. In the multiple regression, less developed markets have higher natural concentration levels after allowing for market dynamics -a result that is more consistent with expectations.
The pace of organic consolidation or liberalization is also suggested as being around 9 years given the resulting values for the adjustment parameter 'd'. This gives an indication of the rate at which larger players will see their market share erode in a liberalizing case, and that business combinations can be expected to reach their ultimate outcome in the absence of other external encouragement in consolidating cases. 
Why Could Optimal Non Life Concentrations Be Lower Than Life Concentrations?
Economies of scale are more readily accessible for life insurers than non life insurers 6 . For example, where a life insurer adds a similar number of insurance policies of the same type then it can add them to the existing administrative systems and leave it at thatsecuring the benefit. For a non life insurer, the issue is more problematic. For example, each new policy cannot simply be added to the existing set without consideration of aggregation of risk and the need to realign reinsurance needs. For a life insurer, doubling market share adds little risk as it probably improves diversification. Additional risks are not likely to be correlated materially with existing risks. For a non life insurer, adding additional risks may lead to increased concentration risk due to correlations of risk and ongoing underwriting processes require a more detailed consideration of underwriters, so there is, to an extent, less benefit for a non life insurer in increased size than is the case for a life insurer.
Overall, this hypothesis would suggest that the incentives for increased size are stronger for life than non life companies and would support the observation in the data set that the life insurance sector seems to have a higher level of concentration at the "natural level" than is observed in the non life sector.
How Might Individual Product Values Differ?
Within markets, individual product statistics will facilitate Herfindahl calculations. The data sources do not allow cross country comparisons of such data, however, it can be postulated that such values will be higher than the overall segment data presented here. This is because most companies can be expected to specialize in some but not all products in the sector. As a result, individual product index values would be expected to be "naturally" higher than the overall value ranges suggested here.
Observations on Market Share Values

What Can the Market Shares of Larger Players Tell Us?
The larger company market shares are a key determinant of the Herfindahl Index level so it is not surprising that there is a clear relationship shown when larger company share measures values are displayed in charts comparing them to the overall index values (see Figure 8 ). However, it may be relevant to consider if the data set provides some guidance on the expectations of the larger firms. The observations may be particularly relevant to strategists within these firms but also for supervisors considering the risk profile and coherence of the strategy of that firm.
It is often expected (or feared) that the largest company will see market share fall dramatically and suddenly. The data set does not provide support for this proposition. Although falls are material, they would appear to be able to be managed if company strategists are able to develop plans taking into account realistic expectations.
The results for similar regression analysis of the market share statistics are included in Table 6 although, in these cases, no regression has been done to include the transitional variable. This work is proposed for a later stage. The results are consistent with the more general Herfindahl Index results above and could be used similarly to provide a reference of the natural level adjusted for market size for these measures. To that end, the results would then provide some guidance as to the likely course for the largest participants in terms of their market share as the sector consolidates or liberalizes. That is, could they be expected to be participants in the consolidation or will it be largely limited to smaller participants merging between themselves? Would it be expected that the larger company shares will fall and to what extent in a liberalizing environment? 
Observations on Numbers of Market Participants
What Could Be the Natural Number of Sector Participants?
The above discussion on the Herfindahl Index can provide focus on the direction and pressures for change however, it may also be possible to consider the ultimate potential number of companies that the sector may see. As the index changes toward the natural level, the number of companies can be expected to change. Figure 9 presents charts of company numbers against the index in each sector and suggests that a curve could be fitted to the data. As a result, it would be possible to postulate that, for example, a country with 60 non life companies (as defined for the data set) would have an index around 400 and, as the index increases toward the natural level closer to 1,500 then this would suggest the company numbers should fall by around 25, ie a change of around 35 participants. As would be expected, the larger the shares of the largest company the fewer competitors that it usually faces suggesting a more limited the space for new entrants and existing competitors (refer Figure 10) . However, this can be viewed differently. As the market moves to a more natural level then it can be considered that the largest player has a role in the process, expecting its share to reduce or increase toward the average level. That is, where there is a progressive liberalization underway then the eventual market share for the largest player has a floor, and where consolidation is expected then the local largest player can be expected to play a role in acquisitions to increase market share to the more "normal" level. That is, as the number of companies fall the share of the largest company rises. It is clear that the largest participant does participate in industry consolidation in most circumstances. Investigating variation in company numbers against the insurance penetration measure would give insight into whether or not the state of market development makes a difference to company numbers. Figure 11 is inconclusive but consistent with the view above that the penetration is not a good indicator of either the Herfindahl Index or the role of the largest firm. Market size overall, in absolute terms, does paint a different picture. The expectation that larger markets do also see more participants is visible in the data set (see Figure 12 ). This adds further to the proposition that consideration of consolidation has to be measured against expectations of market growth. In effect, larger markets may be able to accommodate more participants. It is proposed to conduct further analysis in the area of numbers of market participants. Initial regression analysis was promising but is not ready for presentation at this stage until further work is completed.
Summary, Concluding Remarks and Next Steps
The presentation of the data has been prepared at this stage so as to assist in cross country benchmarking and interpretation of concentration measures in the insurance sector. This is motivated, in particular, because there is not a suitable reference available elsewhere of a similar nature.
The data set suggests that there is a valid hypothesis that can be brought to analysis of markets with respect to concentration and competition levels. The hypothesis that is supported contends that there is a natural level of competition in insurance markets that can be determined with reference to the market development stage and absolute size and that those markets that are above or below these levels will gravitate toward the more natural competitive position over time. The values proposed are indicative and provide a starting point for further discussion but have, to date, been validated with industry participants.
In summary, the paper proposes the following conclusions:
• Analysis of insurance markets and individual insurers is relevant as input to prudential processes, broader sector policy making, and for firms in strategic planning just to name a few potential uses. As part of such analysis, concentration and competition measures can be informative. The data set permits comparison of individual country measures against a more global set to provide some perspective to the interpretation of individual sector levels and to generate some hypotheses for further analysis regarding potential future dynamics;
• The average concentration measures are notably higher for life insurance than non life insurance. It is suggested that the explanation for this lies in the greater access to economies of scale for life insurance businesses and the tempering effect of needing to more carefully manage aggregation of risk in the non life sector;
• An initial proposition would be that a market where the concentration measures are above or below the more general level would be expected to gradually move toward this more natural level. Overall, the average for the data set suggests that a "natural level" for the Herfindahl Index around 2,250 for life insurers and 1,525 for non life insurers;
• For each country, it is then possible to adjust this level to reflect the absolute size of the market. Lower index values can be supported in larger markets by absolute size. This observation would be consistent with the view that adequate scale economies can be achieved through market size growth;
• Absolute market size can moderate the a priori conclusion that markets will consolidate and company numbers reduce. If markets are already large or are growing strongly then the pressure for consolidation is likely to be much weaker. Large markets appear able to sustain lower concentration and larger company numbers than small markets especially in the absence of expectations for growth; and
• Within jurisdictions, a similar analysis might be usefully pursued for sub-national markets or for separate product lines.
There is considerable opportunity for additional analysis of the data set. The planned work suggested is:
• continuing to build the data set with additional data points as they become available;
• continued validation through sector discussions;
• adding variables, for example, o minimum capital requirements to examine the impact of entry limitations; and o claims ratios and combined ratios for non life companies to enable comparison of trends in competition against profitability and price performance;
• Consideration to be given to the effects of regional market integration in the regression analysis; and
• more formal regression analysis of the data set, including differentiation between stages of economic development, additional variables, and comparisons between markets of differing characteristics.
